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INTRODUCTION
Respiratory system undergoes various structural, physiological, and immunological changes with age. Chronic obstructive pulmonary disease (COPD) now affects 10% of the world population over the age of 40 years, and the burden of disease is particularly high in developing countries (1) . Not only aging is responsible for the development of COPD it also a role in the development of cancer also (2) . Most of Xenobiotic compounds are firstly metabolized by the lung, because lung is the foremost site for xenobiotic metabolism. Lung conspicuously is unruffled more than 40 different cell types and these different cell types have different levels of metabolic competence (3) . In lung tissue alveolar macrophages and bronchial epithelial cells are part of > 40 different cell types and their biological functions is differ from the others cells and it is well define alveolar macrophages cell is the important defence mechanism from the tobacco smoke particles for the clarence of airways (4, 5) . Lung epithelium is metabolite the tobacco smoke toxic component in phase I and phase II enzymes [like Cyp P450 and Glutathione-S-Transferase (GSTs)] (6,7).
Lung cancer is the most common malignancy and the leading cause of death in men worldwide (8) . Tobacco smoking is the strongest known risk factor for developing lung cancer. GST enzymes are involved in the detoxification of potential carcinogens present in tobacco smoke, and polymorphisms in GST genes have been intensely studied as possible modulators of risk for lung cancer. GSTs are a multigene family of phase II enzymes that detoxify electrophilic metabolites through conjugation with reduced glutathione followed by excretion from the body (9).
COPD is a cluster of heterogenic disorders, characterized by expiratory flow limitation (10) . Cigarette smoke is the most commonly encountered risk factor for this disease, as well as in the development of a COPD comorbidity, the lung cancer the deadliest cancer in men and women around the world (11) (12) (13) . Most of the studies have shown that smokers who develop COPD have a higher risk to develop lung cancer than no smokers (14, 15) .
Theoretically early onset of lung cancer may have well built genetic component in its pathology than is the case for lung cancer at older ages, and many studies have reported GST gene polymorphism have strongly associated with cancer risk at younger ages (16) (17) (18) .
On the basis of above literature we proposed that whether age in metabolism of phase 2 enzyme gene polymorphisms GSTT1 and GSTM1 in Northern Indian COPD and lung cancer.
MATERIALS and METHODS
All the patients with COPD were diagnosed according to GOLD guideline and recruited Outpatient Department of Pulmonary Medicine, King George's Medical University Lucknow, (Erstwhile Chhatrapati Shahuji Maharaj Medical University), 408 subjects (204 COPD patients and 208 Healthy controls) (19) . The lung function of the subjects was assessed as FEV 1 % predicted, that is, FEV 1 adjusted for age, height, and sex, and airflow limitation with post bronchodilator FEV 1 < 80% predicted, FEV 1 / forced vital capacity (FVC) < 70% and improvement in FEV 1 < 12% or 200 mL after inhalation of a bronchodilator (20) . They were all smokers and non-smoker.
Corresponding to the COPD group, 179 males and 25 females (mean age 57.83 ± 10.58 years) and in healthy controls 166 males and 42 females (mean age 56.35 ± 8.12 years) were included. Exclusion criteria were respiratory disorders other than COPD, such as interstitial lung disease, any type of malignancy, previous history of asthma, tuberculosis were excluded. In case of lung cancer patients 456 (218 lung cancer cases and 238 healthy controls) were recruited from the Department of Pulmonary Medicine, King George's Medical University, Lucknow (Erstwhile C.S.M.M University), India. All cases were newly diagnosed and previously treated patients were examined by histological.
All controls age-sex matched were recruited without a previous medical history of respiratory disorders and without any present respiratory symptoms, seen by their practitioner. The study was approved by the ethical committee of institution King George's Medical University (Erstwhile CSMMU) and subject gave their written informed consent.
DNA Extraction
Blood (5 mL) for genotyping was drawn into an EDTAtube and genomic DNA was extracted from peripheral blood leukocytes pellet using the standard salting-out method (21) .
Genotype Analysis
Null alleles of GSTM1 and GSTT1 were determined by using multiplex polymerase chain reaction (PCR) with the CYP1A1 gene as an internal positive control (22) . Briefly, a 215-bp region between exons 4 and 5 of the GSTM1 gene and 480-bp products for GSTT1 were amplified along with a 312-bp size product of CYP1A1. The PCR products were electrophoresed on a 2% agarose gel. The absence of 480 and 215 bp bands indicated homozygous null genotypes of GSTM1 and GSTT1, respectively.
Statistical Analysis
Descriptive statistics of patients and controls were presented as mean and standard deviations for continuous measures whereas frequencies and percentages were used for categorical measures. The independent sample t-test was performed to compare the mean values of continuous data. The statistical significance of differences in genotype frequencies between patients and controls was estimated by the chi-square test. The clinical parameters were expressed as Mean ± SD. Odds ratio (OR), 95% confidence interval (CI) and a p value of genotype data were adjusted for confounding factors such as age, sex and pack years of smoking. A p value of ≤ 0. 05 was considered statistically significant.
RESULTS
The mean age of healthy subjects (controls) and Lung cancer patients was 56.15 ± 7.84 and 56.14 ± 11.91 years, respectively (t-test p value= not significant). Cancer was highly prevalent in males (189 out of 218; 86.7%) than in females (29 out of 218; 13.3%). Demographic characteristics were shown in Table 1 . In patients with lung cancer most of the cases were with squamous cell carcinoma (54.1%). In case of smoking habit, 58.7% smokers, 9.6% ex-smokers and 31.7% non-smokers in lung cancer cases. Mean pack years is 13.95 ± 7.93 (years), as compared with controls 72.3% were non-smokers, 13.4% ex-smoker and 14.3% smokers.
Association of Genetic Variations with Susceptibility to COPD and Lung Cancer
There were consistent patterns of elevated risk associated with the null GSTM1 Null genotype in COPD patients as compared with healthy controls (60.8% vs.
37.5%, OR= 2.58; 95% CI, 1.73-3.84; p= 0. 001), and in case of lung cancer frequency of the null GSTT1 genotype was higher in comparison with healthy controls [37.6% vs. 24.4%, OR= 1.87, 95% CI= 1.25-2.80, p= 0. 002) ( Table 2) ].
Association of Age and GSTT1/GSTM1 Null Polymorphism Between COPD and Healthy Controls
GSTM1 null genotype was being significantly higher in the age group of 46-65 years. In comparison with control (62.2% vs. 37.8%, OR= 3. 20, 95%CI= 1.97-5.18, p= 0.001), but GSTT1 null genotype was no significant association with all the age groups ( Table 3) .
Association of Age and GSTT1/GSTM1 Null Polymorphism Between Lung Cancer and Healthy Controls
Instead of, I did not find any significant association of GSTs gene polymorphism with the lung cancer patients of any age groups (Table 4) .
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DISCUSSION
GSTT1 and GSTM1 catalyze the detoxification of many carcinogens and anti-neoplastic drugs, and they can also deactivate selected xenobiotics to form genotoxic products in this we supposed that GSTM1 and GSTT1 null polymorphism were associated with age in the metabolism of xenobiotic compound as a risk for the development of COPD disease as well as lung cancer (23) (24) (25) .
Our study results show that GSTT1 null polymorphism were associated with the lung cancer Northern Indian population (p= 0.002) as compared with the controls (37.6% vs. 24.4%). In case of COPD patients GSTM1 null polymorphism was associated with the COPD Northern Indian population (p= 0.001) as compared with the controls (60.8% vs. 37.5%).
Prevalence of null genotypes in GSTM1 and/or both GSTT1 genes in our population is comparable with that found in other Indian studies (26, 27) . As a result of deletions in one or both of these loci and, consequently, less detoxification of xenobiotic toxic substances, an individual may become susceptible to diseases produced by toxic substances present in the environment; hence, finding a positive correlation raises the possibility that the two enzymes are working in tandem rather than in a complementary way.
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Tuberk Toraks 2013; 61(4): 275-282 Tobacco smoke constitutes a complex mixture of thousands of toxicants, some of which require tissue-specific activation to become genotoxic carcinogens and others become metabolically activated poisons (28, 29) . For smokers, the risk of developing lung cancer has been shown to be, at least in part, dependent on the pulmonary metabolism of smoke constituents (30) . Particular evidence stems from studies with smokers in which genetic polymorphisms of certain xenobiotic metabolizing enzymes were linked to the development of lung cancer (31, 32) .
There is still a lack of fundamental lack of knowledge on cellular, molecular and genetic causes of lung cancer as well as COPD. The best of our knowledge all the current therapy are inadequate because no treatments reduce the disease progress or mortality.
Senescence or aging is defined as the progressive decline of homeostasis that occurs after the reproductive phase of life is complete, leading to an increasing risk of disease or death. Kirkwood has advanced the concept of "disposable soma," in which aging, rather than being programmed and determined by selected genes, results from the stochastic interaction between injury and repair, as the result of the energy devoted by an individual to maintain organ integrity and protect DNA against oxidative injury (33 Aging is a complex process of functional decline and increased disease risk that has been resulted from the accumulation of DNA mutations. A series of mutations in key regulatory genes are the main reason of cancer induction. Genes involved in the control of genome instability, DNA repair, cell cycle regulation, apoptosis, and such processes as xenobiotics detoxification, are the main candidate for aging and carcinogenesis. Mutations affecting the functions of these genes cause the range of abnormalities.
Polymorphic variants of their DNA sequences can modify the functions of genes and predispose to the disease development in combination with other genetic and environmental factors. The frequency of alleles of polymorphic genes is determined by natural selection. Many factors affect the genomic polymorphism spectrum in populations, such as geographical location, ethnicity, type of diet, habits, etc.
Numerous of molecular epidemiological studies have been devoted to finding biomarkers of age-related diseases. However, the revealing of reliable association between polymorphic allele variants and susceptibility to disease depends on allele frequency in the population. The high frequency of allele facilitates the identification of the association with high probability. In the case of rare allele the detection of association is more complicated, and it requires an increase of sample size (34) .
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Tuberk Toraks 2013; 61(4): 275-282 A study was conducted by Fletcher and Peto demonstrated that death and disability from COPD were related to an accelerated decline in lung function with time, with a loss of 50 to 100 mL in FEV 1 per year, but even in healthy volunteers there is a loss of 20 mL per year with aging (35) . Janssens and coworkers demonstrated that physiologic aging of the lung is associated with dilatation of alveoli with an enlargement of airspaces and a decrease in gas exchange surface area, together with a loss of supporting tissue for peripheral airways (senile emphysema), resulting in decreased static elastic recoil of the lung and increased residual volume and functional residual capacity (36) .
The GSTM1 null genotype has been suggested a risk for the development of COPD. But we found that GSTT1 null genotype was not associated with the COPD patients. Our study results were also suggested that middle age COPD has stronger genetic component than COPD at an older age. However such genetic association with age can be inferred from lung cancer Northern Indian population.
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